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a b s t r a c t 

Detection and epidemiologic characterization of infectious disease outbreaks are key for early identifica- 

tion and response to potential pandemic threats. The rapid global spread of severe SARS-CoV-2 in 2020 

highlighted the critical role of diagnostics in understanding the epidemiology of the virus early in the 

pandemic. As a natural extension of Abbott’s work in diagnostics, virus discovery, and virus surveillance, 

the Abbott Pandemic Defense Coalition (APDC) was launched in early 2021. The APDC is a global multisec- 

tor scientific and public health partnership whose primary objective is the early detection and mitigation 

of infectious disease threats of pandemic potential. As of January 2022, the APDC network has partners on 

5 continents including academic institutions, governmental, and nongovernmental organizations. A novel 

element of the APDC is the capacity for early development and rapid deployment of scalable, quality 

diagnostics targeting newly identified pathogens of pandemic potential. 

© 2022 The Author(s). Published by Elsevier Ltd on behalf of International Society for Infectious 
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ntroduction 

In recent decades, the world has experienced the emergence 

nd reemergence of numerous infectious disease threats. Viruses 

riginating from animal reservoirs, such as HIV, influenza A 

H1N1), Ebola virus, yellow fever virus, Zika virus, chikungunya 

irus (CHIKV), SARS-CoV, and Middle East respiratory syndrome 

oronavirus (MERS-CoV), have taken enormous tolls on health 

nd economies ( Morens et al. 2020 ). Globalization, international 

ravel, displacement of peoples, changes in the environment, 

nd encroachment of humans into natural habitats are all fac- 

ors contributing to outbreaks and facilitating their global spread 

 Morens et al. 2020 ). International capacity to respond to emerg- 

ng disease threats was tested most recently with the emergence 

f SARS-CoV-2. One success in the response to SARS-CoV-2 was the 

nprecedented development of several safe and effective vaccines 

ess than 1 year after the SARS-CoV-2 genetic sequence became 

vailable ( United States Government Accountability Office, 2021 ). 

his success can be attributed in large part to the US government 

unding made available through Operation Warp Speed, mitigating 

he financial risks to the pharmaceutical industry in vaccine de- 

elopment. In contrast, diagnostics, the “first line of defence” in 

he response to SARS-CoV-2, were developed by industry with lim- 

ted government support. Although the development of diagnostics 

or SARS-CoV-2 has been a success story as well, a public-private 

lobal disease surveillance network could have potentially helped 

dentify SARS-CoV-2 earlier, understand the epidemiology of the 

irus (eg, person-to-person spread, asymptomatic infections) ear- 

ier, and developed and distributed authorized sensitive and spe- 

ific diagnosics earlier, perhaps resulting in hundreds of thousands 

f lives saved. 

In 2005, amid growing concerns about global health security 

nd preparedness and to engage governments and ministries of 

ealth in pandemic preparedness and control, the World Health 

rganization (WHO) and member states formulated and adopted 

he revised International Health Regulations (IHR) ( Gostin and Katz 

016 ). The IHR mandate that countries develop and maintain de- 

ned core capacities for national surveillance and response to dis- 

ases of epidemic potential. The IHR highlights the global impor- 

ance placed on early recognition of disease events so that mea- 

ures can be taken promptly to control the threat at its source be- 

ore the disease can spread to other countries. SARS-CoV-2, with 

ts rapid global spread, clearly exposed this preparedness gap. The 

bbott Pandemic Defense Coalition (APDC) aims to support the IHR 

nd narrow this gap in early discovery and detection of emerg- 

ng pathogens and diagnostics availability in preparation for the 

ext pandemic. In addition to pathogen discovery, a novel and core 

enet of the coalition includes the early and scalable development 

nd rapid deployment of quality diagnostics for emerging infec- 

ious disease threats. Early distribution of diagnostics may provide 

he world with the ability for more timely understanding of the 

pidemiology and spread of the next pandemic- key to mitigation 

nd control effort s, including preventive (including nonpharmaceu- 

ical) interventions, therapeutics, and vaccine development. 

 Legacy of Infectious Diseases Research at Abbott 

More than 60% of the world’s blood supply is screened through 

bbott instruments, and Abbott has been producing blood screen- 

ng technologies for more than 40 years ( Abbott Diagnostics 

021a ). To ensure the safety of the blood supply and accuracy of 

iagnostic tests for infectious diseases, Abbott has been conduct- 

ng global surveillance of known infectious diseases since 1994, 

ith a focus on highly diverse pathogens, including HIV, hep- 

titis B virus (HBV), and hepatitis C virus (HCV) ( Abbott Diag- 

ostics 2021b ). The aim of this program is to ensure that vari- 
357 
nt and recombinant strains do not escape detection. This re- 

earch program has not only helped ensure a safe blood supply, 

ut has also led to the discovery of new, rare strains of HIV- 

 ( Rodgers et al. 2017 Yamaguchi et al. 2020 ) and identified a 

roup of HIV elite controllers in the Democratic Republic of Congo 

 Berg et al. 2021 ). In addition, the Abbott Global Surveillance Pro- 

ram has also supported important public health efforts includ- 

ng viral hepatitis research in Cameroon, where a previously un- 

ecognized, large burden of hepatitis D virus among persons with 

BV infection was discovered ( Butler et al. 2018 ), and HCV elimi- 

ation effort s in Georgia and in Pakist an ( Abbott Laboratories 2020 

bid et al. 2021 ). 

A natural extension of this work is the Virus Discovery Program, 

herein specimens from individuals with illnesses of unknown eti- 

logy are characterized by metagenomic next-generation sequenc- 

ng for known pathogens and potentially novel viruses. The dis- 

overy of human pegivirus-2 (HPgV-2) ( Berg et al. 2015 ) led to 

he development of molecular and serologic diagnostic tests and 

he launch of a global effort to describe the epidemiology of the 

irus ( Coller et al. 2016 Frankel et al. 2017 ). These studies found

PgV-2 to be a blood-borne virus associated with HCV and may 

esult in chronic infection, although no discernible threat to human 

ealth has been identified ( Berg et al. 2015 Kandathil et al. 2017 ).

his successful industry-academia collaboration illustrated the cas- 

ade from discovery to test development to translational research 

eeded to understand the nature of the discovery, a model that 

erves as the foundation for the APDC. 

In addition, since 2020, Abbott has expended considerable 

esources in developing and launching SARS-CoV-2 diagnostics, 

aunching 12 tests worldwide, including molecular, antigen, and 

ntibody detection tests ( Abbott Laboratories 2021 ). Surveillance 

or SARS-CoV-2 has been woven into Abbott’s global surveillance 

ffort s, including monitoring for new variants ( Mary A Rodgers 

021 ). These effort s have allowed Abbott to respond quickly to the 

volving SAR-CoV-2 pandemic, ensuring the development of criti- 

al diagnostics and contributing to the understanding and detec- 

ion of variant strains. 

aunch of the APDC 

The Abbott Pandemic Defense Coalition (APDC) is a first-of- 

ts-kind global scientific and public health partnership with the 

oals of early detection and rapid response to future pandemic 

hreats. By connecting global centers of excellence with exper- 

ise in infectious diseases, laboratory testing, genetic sequencing 

nd epidemiology with industry, the program aims to identify new 

athogens, determine their potential for pandemic spread, rapidly 

evelop and deploy new diagnostic testing, if indicated, and as- 

ess public health impact in near real-time. Including Abbott, there 

re currently 14 APDC partners on 5 continents ( Figure 1 ). The 

PDC network shares expertise in epidemiology, diagnostics, next- 

eneration sequencing (NGS), and bioinformatics for the investi- 

ation of emerging pathogens. This capacity building will facili- 

ate pathogen discovery and surveillance in the country and re- 

ion where institutions are located. Collaboration with sister in- 

titutions within the network will allow for timely investigation 

nd communications with the WHO, Centers for Disease Control 

nd Prevention (CDC), and other public health institutions, en- 

bling early response to potential threats. Furthermore, the APDC 

artners will benefit from shared experiences and opportunities to 

ollaborate on infectious disease research across the network. Be- 

ond pathogen discovery, priority activities will include SARS-CoV- 

 variant surveillance, blood-borne pathogen surveillance, scientific 

nd epidemiologic capacity building, and support for assay devel- 

pment and quality assurance; Table 1 summarizes the goals and 

ctivities of the APDC. 
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Figure 1. Abbott Pandemic Defense Coalition member institutions: 

1. Abbott Diagnostics, United States 

2. Rush University Medical Center, United States 

3. University of the West Indies 

4. Colombia Wisconsin One Health, National University of Colombia, Colombia 

5. University of Sao Paulo, Brazil 

6. Institute for Health Research, Epidemiological Surveillance, and Training (IRESSEF), Senegal 

7. Centre for Epidemic Response and Innovation, Stellenbosch University, South Africa 

8. National Center for Disease Control, Georgia 

9. Mahidol University, Thailand 

10. University of Zimbabwe, Zimbabwe 

11. YRG Cares, India 

12. Quisqueya University, Haiti 

13. Foundation Oswaldo Cruz (Fiocruz), Brazil 

14. Uganda Virus Research Institute, Uganda 

Table 1 

Goals and priority activities of the Abbott Pandemic Defense Coalition (APDC) 

Goals 

Early identification of emerging pathogens: define epidemiology and notify key public health institutions (WHO, CDC, etc) 

Build capacity in diagnostics, next-generation sequencing, bioinformatics and epidemiology in low- and middle-income countries (LMICs) 

Molecular surveillance of known pathogens of public health significance (eg, SARS-CoV-2, HIV, HBV) and increased understanding of endemic infectious 

diseases 

Timely development, validation, and dissemination of diagnostic assays targeting emerging pathogens 

Activities 

Recruit academic, government, and non-government institutions in key LMICs to join the APDC 

Provide resources to APDC members to conduct emerging pathogen and public health surveillance in country 

Establish facility-based surveillance to identify and recruit case patients and ensure quality specimen collection and testing, epidemiologic data collection, 

data management, and analysis 

Provide and participate in virtual and in-person training and capacity building sessions 

Standardize laboratory protocols for virus discovery and diagnostic assay development 

Provide access to bioinformatics tools and expertise 

Promote collaborative research among APDC institutions and partners and dissemination of findings including presentations at scientific meeting and 

publications in the peer-reviewed literature 

Develop partnerships with key global institutions and networks in infectious disease and emerging pathogen prevention, surveillance, and research 

Ensure sustainability of the APDC with resources from Abbott and external sources by demonstrating value 

Abbreviations: APDC, Abbott Pandemic Defense Coalition; CDC, Centers for Disease Control and Prevention; LMICs, low- and middle-income countries; WHO, World 

Health Organization. 

m

a

i

s

b

t

t

e

a

i

f

c

i

c

b

t

s

b

o

s

t

n

For emerging pathogen discovery, data collection will be har- 

onized across the APDC, facilitating collaborative research and 

nalysis of findings. Case definitions for acute febrile illness, 

nfluenza-like illness, severe acute respiratory infection and other 

yndromes of interest will be incorporated. Clinical assessment will 

e conducted and include diagnostic testing for a range of bac- 

erial, parasitic, mycotic, and viral pathogens as well as noninfec- 

ious etiologies. Case patients without a recognized etiology will be 

nrolled into the discovery program where demographic, clinical, 

nd epidemiologic data will be collected, anonymized, and entered 

nto a centralized, cloud-based database. Enrolled patients will be 

ollowed up through hospitalization to gather key laboratory and 
358 
linical outcomes (eg, diagnostic test results, specimen collection, 

maging results, admission to the intensive care unit, use of me- 

hanical ventilation, in-hospital death). Appropriate specimens will 

e collected and stored at −70 °C for NGS or other analyses. Institu- 

ions will be supported by advanced bioinformatics technology and 

pecimen repositories will be created to share and cross-reference 

etween partners. The network will therefore provide access to ge- 

graphically diverse specimens as member sites leverage relation- 

hips with local hospitals and clinics to enroll appropriate case pa- 

ients beyond their institutions. 

The program has entered into a first-of-its-kind industry part- 

ership with the Task Force for Global Health’s Training Pro- 
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M  
rams in Epidemiology and Public Health Interventions Network 

TEPHINET) to support epidemiologic capacity in pandemic pre- 

aredness in low- and middle-income countries (LMICs). TEPHINET 

s a global network of 75 Field Epidemiology Training Programs 

FETPs) typically associated with National Ministries of Health and 

he US CDC Country Offices dedicated to strengthening public 

ealth capacity ( Martin and Fall 2021 ). Abbott and TEPHINET will 

ollaborate by providing funding and mentoring to FETP Fellows to 

upport projects in pathogen discovery and other priority public 

ealth research in collaboration with the APDC partners in their 

ome country. 

iscussion 

Although it cannot be predicted when or where the next pan- 

emic will arise, or how the next pandemic pathogen will be 

ransmitted, the SARS-CoV-2 pandemic has made it evident that 

omplacency and inaction will result in great loss of human lives 

nd economic disruptions globally. Human-to-human respiratory 

ransmission poses the greatest risk for rapid dissemination of 

ovel pathogens; however, the toll of HIV, viral hepatitis, malaria, 

nd diarrheal illnesses serve as a reminder of the need to not sim- 

ly focus on respiratory pathogens. We cannot underestimate the 

bility of emerging pathogens to surprise us and spread through 

lood, fecal-oral, sexual contact, or other modes, including vector- 

orne. To maintain readiness for the next pandemic, the APDC will 

rack and monitor SARS-CoV-2 variants while continuing surveil- 

ance for new and variant blood, respiratory vector-borne, and 

ater-borne pathogens, to identify novel pathogens and collabo- 

atively respond to these threats promptly to prevent and /or mit- 

gate the impact of the next pandemic. 

The APDC offers some unique attributes in global pandemic 

reparedness. The strengths of the APDC include the industry- 

cademic-government collaborations established, the emphasis on 

uilding laboratory, and epidemiologic capacity in LMICs, and the 

bility to rapidly develop and deploy scalable diagnostic tests fol- 

owing the discovery of a new pandemic threat; all will be key 

o a timely response to the next pandemic. For the APDC to have 

he greatest impact in pandemic mitigation and control, its efforts 

hould align and be coordianted with other pandemic prepared- 

ess networks, forming a “network of networks.”

Preparedness funding tends to follow a cyclical pattern flowing 

fter the emergence of a new outbreak, and then drying up af- 

er a period of time, usually not more than a few years, until a 

ew threat triggers another wave of funding ( United Kingdom G7 

021 ). Over the last century, only 2 pandemic viruses have killed 

ore people than SARS-CoV-2 (estimated 5.9 million deaths as of 

ebruary 2022)—the 1918 Influenza Pandemic with an estimated 

0 million deaths and HIV with an estimated 32 million deaths 

 Morens et al. 2020 ). The enormous economic and human costs of 

ARS-CoV-2 highlight the need to rethink the paradigm of “feast 

r famine” funding, and that pandemic preparedness is a shared 

esponsibility where governments work together with civil society, 

cademia, and the private sector. The APDC, as a multisector part- 

ership, is modeling this approach, and with capacity in diagnos- 

ics, epidemiology, and diagnostics development brings some novel 

trengths to pandemic preparedness efforts. 
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